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ABSTRACT

This thesis examines the reasoning of the Occupational Safety aﬁd ‘Health -
Administration’s (OSHA) decision to set stringent exposure levels for airborne a_sbesfos’in -
the work place. Technical recommendations from the National Institute for Occupational.
Safety and Health (NIOSH), the Bureau of Mines, and the American Conference of
Governmental Industrial Hygienists were presented to OSHA for consideration. OSHA and
the Environmental Protection Agency (EPA) set industry standards for peﬁnissible '
exposure levels (PEL) of airborne asbestos. Exposure tv asbestos poses a health hazard to
Workers, their families, and consuﬁ‘nem of asbestos products. Because it poses an
unreasonable risk to human life, OSHA has repeatedly lowered the Permissible Exposure
Levels and the EPA will ban the manufacture, importation, processing and commercial
distribution of asbestos céntaimmg products from the United States in phases by 1997.
These decisions may have been made too hastily because of the long latency (15-40 years) ‘
period before cancer develops, and the added risks that smoking impose-.
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I. INTRODUCTION

A. General

Asbestos is a very.versatile'materiil that is resistant to
both‘hsat and acids. Because of its versatility and past
appeal, there is a éobd chancelyou have been exposed to it.in
some forﬁ during your life. Common uses include asbestos
cement sheeting, house shingles, sprayed on asbestos
insulation, paint additives to produce varying textures, floor
tile, heat shielding aroundlfireplacés and stovés, beer and
fruit juice filtratiﬁn systems, brake pads, clutches, railway
friction materials, fire curtains in theaters, wrapping around

welding rods to slow the burn of the rods, talcum for condoms

- and many others. When asbestos is encapsulated or sealed from

the environment, if poses no threat. If the exterior seal
containing the asbestos fiber breaks, it is .considered
friable. In this state, it can release small fibers that are
dangerocus to humans; | |

o The National Inatitute'fér 6ccupational Safety and Health
(NIOSH), working for the‘d.s.'Debartmant of Health and ﬁuman

Services’ Ceﬁtet for Disease Control, has made many

' recommendations to the U.S. Department of Labor’s Occupational

Safety and Health Administration = (OSHA) ~on suggested

permissive exposure levels (PEL’s) of airborne asbestos in the




work place..This intervention by the government, attempts to
provide a safe workin§ environment for all employees.

Since 1971, the éermissible exposure level has dropped
from 12 fibers per cubic céntimeter (£/cc) to its present
level éf 0.2 f/cc. Asbestos manufacturers are repaatedlyfsued
for failure to inform tkeir vemployees about the dangers
associated with breaﬁhing' and ingesting asbestos. Johns- '
Manville'Corporation was fprced'to'file fbr'bankruptcy'because
liabilities from litigation were so great. Johns-Manville then
set up two separaté trust funds,‘and an injuncﬁion to prevent
the public frdm suing them. Once completed, they reorganized
and changed their name to the M;nville Corpération.

Fibers enter the body by bre#thing or ingesting them.
There are no immediately apparent symptoms to workers because
of long latency period (15-40 years). Asbestos fibers breathed .
become trapped in the lungs. If swallowed, fibers enter the
.gastrointestinal tiack and are transported to other int;rnal
orgaﬁa iikg the b:aih; pancreas, liver, kidneys; spleen or
thyroid glands, aavdgtected in ‘autopsies. Urine samples of
"both miners and‘thgir families have shown fibers also can pass
through th; body. | |

Jock McCulloch has explained in simple English wh‘at'
happens to  the lungs after ‘breathing | asbestos.

"Once the foreign-haterial enters the body, defensive
cells gather to the site thereby setting up ar
inflammation. If the irritation .is prolonged by a

fibrosis, scar tissue may form. Such tissue is inelastic
and over time will tend to shrink. In the lungs this type

2' v.




of damage leads to redu>ed function that vemains unnoticed
, for years because of that organ’s excess capacity. If
exposure continues and scar tissue widens, the person will
gradually become aware of breathlessness, and exhaustion
will occur even after the most casual exercise. As the
disease progresses the individual becomes prone to other
infections znd  diseases, 3uch as bronchitis and

pneuwnonia.” [Ref 1: pp. 42-43]

- Within the next decade, many workers exposed'to asbestos
during World War II will enter the latency period and begin to
exhibit effects from past exposure. Since most workers from
that era are near :etirement agé, the burden of care shifts
from the empldyer to the U.S. Government as they begin to draw

medicare benefits.

B. Background .

The American Society for Testing and Materials (ASTM)
defines asbestos to be a term applied tc six naturally
occurring udherals exploited for their'dasirablelthsical
| properties. They are classified as either the ;erpentine ox
' amphibolo mineral group and are only’to be considered asﬁestos
if their length-tc-width ratio is less than 20:1.

[Ref 2: p. 3] _ | ,

" Asbestos fiber release can occur gt many timaa during a
products’ 1life. Fibers released into the atﬁoaphére are
invisib;e,.odofloac, can traQel qxtendedldiatancea and remain
.airborne fd: long periods of time. Even'it the fibers settle,
air movement may send them airborne again. The public may'be

exposed unknowingly and may not know how to protect




themselves. The Occupational Safety and Health Administratien
has set standards for tha work environment and the
Environmental Protection Aéency ({EPA) sets standards for non-
work environments. | |

The ideal chemical composition of the commercial asbestos
mineral families are: |

a. Serpentine Group‘

1. Chrysotile { Mg,Si,0,(OH), }
- Sqﬁetimes called "white asl:.»eﬁsi:.cbs.'i May be very
long and pliakble.

b. Amphibole Mineral Group '

1. Gunnerite asbestos { Fe,;Si,0,,(0H), }
-'Normally, but improperly, called amosite.

2. Riebeckite asbestos { Na,Fe,*'Fe,**Si,(0H),; }
- Usually called crdcidolite or "blue-asbestos.“
- Straighter and more rigid - can be drawn deeper
into thellungs. |

3. Anthophyllite asbestos { Mg,Si40;(OH), }

4. Tremolite asbestos { Ca,M7,S140,; (OH), }

5. Actinolite asbestos. { Ca,(Mg,Fe®),81,0,,(CH), }

The value of an asbestos fiber lies in its length. They
are graded and priced according to size and their ability to
be spun. -

No. 1 Crude: Greater than 19 mm (3/4").
No. 2 Crude: 9 - 19 mm (3/8 - 3/4").

No. 6 Crude: Less than 3 mm : .
No. 7 Crude: Less than 3 mm [Ref 2: pp. 3-12]




Most chrysctile asbestos filers are flexible enough to be

spun :into thread cr yarrn, which can then be woven into cloth.
The most useful and valuable ’produc‘ts are the thread and
cloth. Asbesfos cloth and rope have beer used in making fire-
rated theater curtains, fireman’s gloves, .blankets and bags,
fire mats, gaskefs, ‘acid resisté.nt and electrical parts,
wicks, heat insulators, | brakes; clutch 1linings, £friction

materials, and pipe and joint packing. Non-spinning fibers are

used for applications such ae furnace insulation, flooring, .

roofing papers, pipe covers and insulation, strengthening

compounds for cement, -oof and house shingles, and mainy other

heat insulating pz"oducts.

C. Mathoddlogy

Research of the recommendaticns made by the National

Institute for Oécixpational Safety and Health should identify

the reasoning behind the stringent standards. By examining the
value of a life, the government policy will be reviewed to

asseﬁs if we are efficiently allocating resor -ces.

Priuiary research questions are "What were the determining

factors in setting the standards 'at their ptésent qu'rels? What
hmr"e ‘they acéompliahed?" s«pcondiry questions asked are "As a
result of the more atrinéex;t ‘sténdar.ds, what are the teaul#ant
coscs to society, firgtg, and conéumeirs? "Are we able to

determine if this ié a pétential Pareto Impiovemenﬁ? i. e. the

‘benefits exceed the costs ancurred."”




D. Scope and Limitations

Thié research focuses on reasons the standards were
lowered, what evidence was presented to justify lowering them
and what effect the reduced standards have had on society. The
study will attempt to place a value on the number of lives
saved aqd the externalities imposed by these Qtanaards.._

Research into the effects of asbestos is.continuously
,being conducted.' Intezviews with testing laboratories, state
and governmental officials were taken from a l'mited saméle.
Recommendations'and gonclusions based on this sample are the

sole opinion of the author.




II. BROW ASBISTOS IS NEASURED

A. Background '
Near the tura of the century, | the asbestos market
developed and flourished. Major deposits in Canada, Australia,

South Africa, Italy and the U.S.S.R. were located and mining

commenced. As the product_ion of asbestos increased, the 3

medical community noted increases in respiratory diseases

among workers. Studies found a correlation between the effects

~ caused by in'nalaﬁion of coal dust, and airborne asbestos.

Industrial Hygiexiiats' and the medical profession began

studying affects of breathing and ingesting airborne asbestos

fibers.

Testing over the years has improved significantly. The
costs of testing still play a key role in the measurement of
representative airborne asbestos sa:pples. From 1940 through
tﬁe late sixties, asbpstoé barticles were measured thainly by

sight. Dust clouds from asbestos mines could be seen for

‘miles, suggesting very high particulate concentrations. A

thick cloud of dust meant workers would be breathing more

particles. Photographs,t‘akan in some of the mines could not be

developéd because the "snow” in _the foregtbund caused by,

airborne particles obliterated the . picture. .During

inspections, mining companies wanted to project the best image




and show gocd working conditions to the inspector. Dust
control in the early testing days meant slowing the production
line and wetting everything before an.inspection.‘

[Ref 1: p. 155]

B. Standards Set

Before 1970, very little data about dust concentration or
fiber levels were co}lected._In 1964( Australian mines set a
voluntary limit of 5,000,000 particles per cubic foot (5 mp/cf
or 177 particles per cubic centimeter (p/cc)). On January 23,
1973, the standard changed ffom;pargiclea of dust to number of
fibers. It also becamg much more stringent - 4 £/ce using the
membrane filter method. [Ref 1l: p. 147], Since workers move
about the plant‘or_minevoften, they are exposed to different
operations and differihé exposure levels. To get a
representativé sample of #ir that workers are breathing, they
now carry sampiing pumps on their bodies with an air intake
tube placed near their collar.

Humans inhale approximafely.lo cubic meters (10,000,000
ce) df air per day. ([Ref 3: p. 108] The average worker
inhales between 2,500,000 - 4,166, 667 cubic centimeters of air
pér working'shift. OSHA'’ s current‘allovable‘time weighted
- -erage (TWA) permissib;e exposure level is 0.2 f£/cc for an
eight hour work day. If we assume the élaht meets the airborne

asbestos standard of 0.2 f/cc, the average worker could be

inhaling between 500,000 (0.2 f/cc * 2,500,000 cc of air) and




833,333 “permissible fibers." The standard of 0.2 f/cc only
includes asbestos fibers that exceed 5 aicrons in length.
Therefore, ‘the worker could be breathing many more‘ than
833,333 fibers per day. The risks cacsed by fibers smaller

than 5 microns are not yet known but could pose a risk to us.

cC. Sampling

In ﬁhe late sixties, a sampling of'airbornelasbestos’io a
plant was taken using the Midget Impinger. This was a static
.sampler that could be moved to various locations in the plant.
Because of the magnification requxred, only a fraction of the
sample could be reviewed at a time. Because of the
aorodYnamics of asbestos fibers, they are rarely evenly
distributed and the location of tho sample affects ‘the
readings. -

Later methods of sampling included the Mbmbrano Filter
Method, Light Microscopy, which failod to measure tho smallest
fibecs, and Electron Microscopy, which took several hours to
procesa and was very expensive. The current standord is the
Phase COntrast Optical Microscopy or OSHA Raference Method
(ORM) . [Ref 4: p. 28] All the abovo methods have one thing in
common, fibero'shorﬁer than five microns are difficult to

detect wusing current technology and ~conomically accepted

 methods oflonalysis;




' ‘A‘ccordi.ng to OSHA

'"fhe permissible expoéure levels were chosen on the

technological limitations of engineering and work practice

controls, and the limitations of the available monitoring

technology." [Ref 5: p. 3727]
Technicians at testving labs confirmed OSHA’s statement. Us:';ng
the mandatory QRM, they could not distinguish asbestos from
fiberglass or cther‘ airborne fibers. Using Transmission
vElect.ron Microscopy (TEM), asbestos fibers can be identified.
in the TEM procesé, an électron beam passes through the sample
ahcl reflects the fibers onto a phosphorous screen. Fibers with
a length-to~-width ratio (aspect ratio) of 3:1 or more are
counted. ‘[Ref 4: p. 39] The approximate costs for various
tééting n_tethods in the Monterey, Califorr;i.a areu are:

a. $20.00 Bulk Samples |

b. $18.00 ORM

c. $275.00 TEM

'In the OSHA Reference Method, the filter is ;:ut into

sa:l;ples. The samples are placed in acetone, which dissolves
the filter. As a result, the fibers become suspended in a
‘carbon medium where they can be counted. At least 10% of the
sample set '(ox: a minimum of two samples) must be taken from
blank filters. [Ref 4: p. '39] Blanks may be taken from an
unopexied' filtexr or a..‘ filter exﬁosec_l té_the testing environment'
for about 30 seconds. Sampled blﬁnka showing greater than 7 '
fibérq per 190 fields must be fejectéd beéau#e of possiﬁle:
contamination. The averaged readings of the vblanks are

- subtracted from the final sample resuits; There are a fe‘v'r

10




observations about the OSHA Reference Method ivorth mentioning.

a. The suggested filter has a 25 mm diameter with a total
area of 491 mm?’. The stated effective collection area of the
filter is 385 mm? suggests the cowl used in testing covers
105.9 mm* (21%) of the filter when secured in place (see
Figure 1). [Ref 6: p. 382]

b. The microscope measures a
field diameter of 100 (+/-) 2.
micrometers for a total area of
,0.00785 mm? (0.00204% of the
effective filter area). Enough
fields must be counted to yield
100 fibers. At least 20 fields
. . but no more <than 100 fields
. {0.0041 - 0.204% of effective
' . area) must be counted. Less than
one percent of the sample is
used as a representation of the
entire population. Figures 2 and
3 show how fibers are counted.
[{Ref 6: pp. 389-390]

c. With a circular filter, the

velocity profile for ' laminar

flow would tend to cause a |

higher concentration near the vy

center of the filter. Since the (OSHA Ref;irftn:: Method

air velocity is greatest near r: e 1

the centex of the filter along Hagur

with the volume of air passing

through it, more fibers should be trapped in this area. If

all graticule fields are taken from the center of the

filter, the sample may be biased higher than actual work

space conditions. Conversely, if all samples are taken near

the outer edge, a false  conclusion that the air

concentration is within 1limits might be reached. At the
; - extreme, samples taken from the area ahielded by the cowl
doe © would give erroneous data. .

‘

As OSHA and lab technicians étatéd, aamél’ing and testing
technology is the limitihg aspect in dqter:nining how st-ringent.
the standards are set. Using the mandatory OSHA Reference;
Method, reyaaon’abia' sample costs"are charged and the labs can

count fibers collected. The problem is that labs are unable to

11

RS,



identify the type of particles they have measured and may be

causing undue alarm.

Counting Fibers
Figure 2

12
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Counting Clusters
Figure 3 :
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III. HISTORY

Asbestos has had a very checkered past. Throughout history

it has been known in different periods as a miracle mineral
"and qost recently as a toxic carcinogen. It is unique because
it’s mineral properties allow it to resist damage from both
extreme heat and acids. |

Research over the past few decades has shown a positive
. correlation between.its’ use and disease. BeCausevof it’s
appeal, asbestos has been useg in thousands of applications.
With advances ih modern medicalvtechnolbgy,'the average life
span has lengthened. Since the latency period for asbestos
varies between 15 and 40 jears, we are only Jjust récently
realizing it’s effeéts on human health.

"A chronology of the history of asbestos is listed below.

Worldwide production figures (1 short ton = 2073 pounds) and

U.S. consumption suggests an early trend of gruw~ing populb.tity‘v

followed by declining produétion as medical effects and

governmental regulations were enactéd.

.14




YEAR Worldwide Production U.S. Consumption
| (short tons)
[Ref 2: pp. 1-12] [Ref 7]
1879 300 . 49
1910 | 56,904
1931 500,000 137,875
1938 j ' 187,150
1959 | 750,000 754,045
1968 B 4,000,000 816,812
1972 4,614,270 809,096
1973 ' 4,614,270 - 876,336
1981 | 4,780,718 384,706
1983 | 4,582,303 239,201
1985 ‘ 4,248,988 178,574
- 1987 - 4,227,662 | 92,902
1988 4,322,805 " 78,654
1989 | 4,325,487 . 60,964 ' . -
e 2500 B.C. |

~ Pottery in Finland showed tracea of asbestos.

e 456 B.C. ..
Roman Heroditus referred to aabeatos as a cloth for
retaining ashes of j:he dead after cremation. [Ref 1: p. 8]

e 1 A.D. _ o .
"Sickness of the lunga" in slaves who weaved asbestos
cloth was noted by the Greek geographer Strabo and Roman
naturalist Pliny the Elder [Ref p. 571.

e 1698
Many ﬂ.nds ot asbestoa-containing products were discovered

15




along Brandywine Creek in Pennsylvania. [Ref 3: p. 44]

1818
Asbestos was discovered on Staten Island ‘and mining
started soon afterward. [Ref 3: p. 44]

1866
Asbestos was first used as an insulating material when
mixed with sodivm silicate. [Ref'9: p. 91]

1870
Asbestos was first used in asbestos cement. [Ref 9: p. '91]

1878
Large asbestos deposits were discovered in Quebec.

1879 .

World’s first commercial asbestos mine opened at Thetford
in Quebec, Canada - 300 tons of asbestos were produced
{Ref 8: p. 57].

1901
Johns-uanville cOrporation was formed

1906 v

Dr. Montague Murray documented the first case of death
resulting specifically from asbestosis (pulmonary
fibrosis) in 1899. He studied, and then autopsied the last
survivor in a group of 10 workers employed in a carding
room. He reported his evidence in 1906 before the British
Departmental Commission on Industrial Disease. [Ref 1: p.
371 . . B

1916 : '
British Turrer Brothers, the British. equivalent of Johna-
Manville cOrporat;on, was established.

1924 July '

Dr. William E. Cooke published "Fibrosis of the Lungs due

to the Inhalation of Asbestos Dust” in the British Megxga
documonting death caused by asbestos. He is also

credited with naming the disease aabeatoaia.

16




1931 ‘

The British Parliament made asbestosis a compensable
disease for those who worked with it. Improved methods of
dust suppression and exhaust ventilation were required in
textile factories along with periodic examinations of
asbestos textile workers [Pef 8: p. 59].

1936

Johns-Manville Corporation published the magazine‘

"Asbestos"™ to propagate the utility of asbeatos products
without warning tbe public of its known fatal properties
(Ref 8: p. 60}.

1938
The American Conference of Governmental Industrial

' Hygienists (ACGIH) set airborne asbestos standards at 177

particles per cubi~ centimeter (p/~c). This became the
unofficial standaxd. [Ref 1: p. 65] - '

1940
Asbestos was sprayed ou building components for f:.re
proofing, sound attenuaticn and decoration. It was used in

achools and in the production of gas masks during the war.

1943
The Navy Department and United Stated Maritime Commission

‘published the booklet Minimum Requirements for Safety and

. It warned vorkers
that asbestosis could be contracted from an1 "job in which
asbestos is breathed.”™ [Ref 8: p. 60]

1949

Johns-Manville Corporation employed a private physician to
survey the workers of their Canadian Asbestos mines.
Reported results of a significant number of lung mutations

were kept confidential and remained unpublished , [Ref
8: ». 61].
195S

Dr. Richard Doll, Director of the Statistical Research.

Unit of tha British Medical Research Council, studied over
113 autopsies of asbestos workers and drew a definite

link between asbestos exposure and lung cancer. While the -

medical profession recognized a causal relationship from
that point on, industry was not convinced [Ref 8: p. 61].
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e 1964

e 1962
Dr. Irving J. Selikoff, Head of Environmental Medicine at
the Mount Sinai School of Medicine, opened informal
clinics in union halls around New York City and tested the

workers of two local asbestos unions [Ref 8: pp.
60-61].

Australian mines adopted the voluntary dust partlcle
standard of 177 p/cc. [Ref 1: p. 147]

Dr. Irving J. Selikoff published his study in the Journal
of American Medical Association and furnished the first
incontrovertible evidence that industrial exposure to
asbestos was potentially fatal. He established a sound
procedure for future studies in this area. He also linked
the effects of cigarette smoking and asbestos as a
catalyst to an increased risk of developing cancer [Ref 8:
p. 62]. -

Johns-Manville Corporation began putting cautionary labels
on its products [Ret 8: p. 62].

e 1968
©  British Occupational Hygiene Society recommended a
atandard of 2 fibers per cubic centimeter (£/cc) based on
' a single piece of research by Turner Brothers. The paper
estimated the risk at 1% for a man working in the industry
for a 50 year period. The study failed to account for
dangers already known, such as mesothelioma and
bronchiogenic carcinoma [Ref 1: pp. 66-67].

February
South Africa set industrial dust level atandarda at 45
~f/cc. [Ref 1: p. 55]

e 1970 ‘
The National Environmental Pclicy Act of 1969 was signed

into law (91-190) establishing the Environmental
Protection Agency (EPA). ' . ‘

.The Occupational Safety and Health Act was sigried into law
establishing the Occupational Safety and  Health
Administration (OSHA) and the National Institute for
Occupational Safety and Health (NIOSH)
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e 1971

May

OSHA set the -first work place standard 11m1t1ng worker
exposure to airborne asbestos. The standard was based on
a time weighted average (TWA) of an eight hour work day,
and allowed a permissible exposure level (PEL) of 12 f/cc..

December

The EPA issued standards for asbestos emissions. AFL-CIO
lobbied OSHA to place stringent standards limiting workery
exposure to asbestos. An emergency time weighted average
permissible exposure level standard of 5 f/cc was set by
OSHA.

1972
June _ A :
OSHA reduced the "permansnt standard" for occupational
exposure to asbestos from 5 f/cc to 2 £f/cec, to be
accomplished by July, 1976 in all occupational areas.

1973

January

Borel Lawsuit against 11 asbestos manufacturers Lecame the
first case to go to jury. The case was won by a widow
whose husband died from a severe case of asbestosis and
mesothelioma. He had worked in an asbestos factory for
over 30 years and was never warned of the dangers of
asbestos [Ref 8: p. 64].

April .
EPA listed asbestos as a hazardous air pollutant,

established a "No Visible Emission" standard fox
manufacturers, and banned .the use of spray applied
asbestos~-containing materials.

October g L

OSHA recommended lowering the "permanent" time weighted
average permiaaible exposure level standard from 2 f/cc to -
0.5 f£/cc. : :

1975 '
‘The EPA banned the use of aabeatos-ccntaining pipe wrap.

1976
March =
The Mine Safety and Health Administration (MSHA) set
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stzndards at 2 f£/cc for pit and underground mining and
milling.

July
OSHA’ s reduced work place standard of 2 £/cc took effect.

December -

NIOSH recommended to OSHA that the permlsslble exposure
level be lowered from 2 £/cc to 6.1 £/cc (the lowest level
that available technology could detect).

1977
Clean Air Act (CAA) Amendments of Bill HR 6161 set new air
quality standards to be met by all U.S. cities by 1982.

The Act was passed in an attempt to protect the public’s
health.

December :
Consumer Product Safety ~ommisgion (CPSC) issued rules
banning consumer ' patching. compounds and artificial"

emberizing agents in an attempt to reduce household
exposure to asbestos.

1978
June

EPA extended the ban to all uses of sprayed on asbestos.

July '

An American Cancer Society study of 92 asbestcs factory
workers exposed to heavy doses of asbestcs dust for one
month showed a slight to doubling increase in asbestos
related disease and lung cancer 5 - 35 years after
exposure (Ref 8: p. 66]. :

August '

- 13 million hand held hair dryers believed to be in use
were publicized as containing asbestos linings. A
television station tried to get interest from the CPSC.:
The CPSC determined that this was not serious threat,
based on a $20,000 study by a management consuitant firm.
Without adequate factual evidencs, the consultant rxeported
asbestos is no longer used in the manufacture of hair
dryers. [Ref 10]

1979
March
The television station conducted its own research on the
use of asbestos in hair dryers and broadcast its results,
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thereby alerting public of asbestos threat. [Ref 10]

BEnvironmental Defense Fund (EDF), a Washington D.C. based
group, backed by the National Education Association, the
American Federation of Teachers, and the National Parents-
Teachers Association (PTA) claimed millions of children
were exposed to asbestos in their schools. They petitioned
the EPA to inapect 87,000 schnols across the nation for
asbestos [Ref 8: p. 68]

April .
EPA alerted state officials of the potential high levels

of asbestos in schools and initiated a technical
assistance program to help schools identify and control
friable asbestos containing materials [Ref 8: p. 68].

May ‘ ’ : .

The CPSC announced it would approve voluntary corrective
actions of the 11 major manufacturers of hand held hair
dryers. Most hair dryers were recalled [Ref 8: p. 68].

Representative Millicent Fenwick (R-NJ) introduced a bill
to the House Subcommittee on Labor Standards that required
the Federal government to reimburse product liability
claims of any U.S. citizen before December 1980. Johns-
Manville Corporation, whose largest plant was in New

Jersey, gladly supported the bill. However, it wac dropped

[Ref 8: p. 69].

Bill HR 3282 was approved by the House Education and Labor
Committee in H REPT 96-197. The bill called for a new $330
million program to help schools find and remove hazardous
asbestos. The committee rejected a proposal to assess the
asbestos' industry up to $30 million as its share of
problem;,  in an effort to get the billed passed. They

consider the issue too controversial [Ref 8: p. 69].

August

The Department of Transportation announced a rule
requirin controls during tranaportation of friable
asbeatos [Ref 8: p. 69].

October

EPA received petitiona to ban asbestos in asbestos-cement
pipe. The EPA and CPSC announced their intent to consider

regulating comercial uses of asbestos.

19890 ' '
crsc issued an ordet for information submission on all
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consumer product asbestos-containing materials.

June

House and Senate bills H 3282 and S 1658 signed as Public
Law 96-270 "Asbestos School Hazard Detection and Control
Act of 1980." The law authorized $22.5 million in fiscal
years 1931 and 1982 for grants to states and local
education agencies to find asbestos in school buildings.
In fiscal years 1981 and 1982, it also authorized §75
million for interest free loans to local education
agencies for containment or removal of the asbestos fibers
[Ref 8: p. 70j.

September

EPA proposed a rule to require reporting of production and
exposure data on asbestos. They also proposed a rule
requiring all private and public elementary and secondary
schools to identify friable asbestos in their building by
June 1983 ([Ref 8: p. 71]

1981

September _ ‘ . '
The U.S. Department of Justice published the Attorney
General’s Asbestos Liability Report to Congress, advising
tha public of its right to sue asbestos manufacturers,
distributors, architects, and contractors to recover costs
of asbestos removal from buildings [Ref 8: p. 71].

December

EPA received a petition to ban asbestos in motor wvehicle
brake parts.

1982

March ,

HR 5735, introduced by Congressman George Miller (CA), et
al., provided for the compensation of people who were
disabled as a result of occupational exposure to asbestos
or uranium ore, and to regulate the fair, adequate and

‘aquitable compensation of certain occupational disease

victims. The bill received a hearing in the Houee and then

. was dropped [Ref 8: p. 72].

August

Johns-Manville cOrporation filed for bankruptey under
Chapter. 11l of the Federal Bankruptcy Code. The suspected
cause was 16,500 lawsuits against it for asbectos related
diseases. [Ref 2: p. 10]




s 1983
March
The EPA - issued an urgent warning to the public and

published Guidance for Controlling Friable Asbestog-
Containing Materials in Buildings [Ref 8: p. 73]. : ,

July

EPA required schools to 1nspect for asbestos and report .
findings of asbestos to Parent Teacher Associations.
School employees were to be notified of the asbestos
locations and receive instructions for exposure reductions
under the Toxic Substances Control Act (TSCA) of 1976.

o : November
OSHA issued an Emergency Temporary Standard (ETS) of 0.5
. f/cc. The ETS was challenged by the asbestos xndustry and
- later revoked by the Federal Appeals Court.

e 1984 o '
A wet process for millipg operationsAwas,introduced.

March

The ETS was overturned in Federal District Court because
the case presented by OSHA was not considered to be a
"grave" risk. '

April :
OSHA proposed lowering the time weighted average

permissible exposure level standard from 2 f/cc to 0.2
£/cc.

May | ‘

EPA sent a proposal to the Office of’Mﬁnagement and Budget
. (OMB) to ban asbestos entirely and phase out its’ use over
the next ten years [Ref 8: p. 73].

July
HR 1310, the Math-Science Bill Amendment, passed by House
I . and Senate, authorized trarisfer of the asbestos program
from the Department of Education to the EPA, to aid in
removing asbestos from school buildings. It authorized $50
million during fiscal years 1984 and 1985, and $100
million for each of the next five years. The funds
provided 20-year dinterest free Jloans ¢to be' used
excluaively for asbestos removal - [Ref 8: p. 73].

August
HR 1310 was sxgned, becom;ng PL 98-377, and authorized the
‘changes listed above.

23




April

The Congress:.onal Invest:.gat:.ng Comm:.ttee found OMB guilty
of stopping the EPA’s May 1984 proposal to eliminate
asbestos [Ref 8: p. 74].

1986

January

The EPA publlshed the Asbestos Elimination Polxcy to ban
certain asbestos products immediately, and phase out the
remaining products over a ten year period.-

June

OSHA published it’s final ruling, reducing the perm:.ss:.ble
exposure level standard to 0.2 f/cc. It also suggested
provisions . for medical surveillance, record keeping,
respirator use, and exposure monitoring. Labor unions
thought OSHA didn’t go far enough and. felt the standard
should have been set at 0.1 f/cc. On the other hani, the
asbestos industry believed the standard was too stringent.
As a result, both challenged the ruling. . .

" September

CPSC required labeling of all household products that
could release aabestos fibers.

October

The Asbestos Hazard Emergency Response Act of 1986, passed
as Public Law 99-519, established regulations that
reguired asbestos inspections of our nation’s schools. It
was to conduct a study of the health danger caused by
asbestos in public buildings.

November
The Chief of Naval Operations iaauod the Asbestos

Management Program to provide a safe and healthy work
environment for all Navy employees.

1987 |

September

OSHA issued almost 1000 citationa for failure to institute
engineering controls and maintain exposure levels below
. the Time Weighted Averago Permisaible Exposuro Limit of
0.2 £/cc. .

1988
Manville Corporation filed for'bankruotcy under Chapter 11
of the Federal Bankruptcy Code.




February

U.S. Court of Appeals for the District of Columbia Circuit
upheld OSr'a’s finding of June 20, 1986. It found asbestos
exposure poses a significant risk, but did not agree with
OSHA’s ban of sprayed on asbestos products and the short
term exposure limit. ’

September ‘

OSHA issued a short term excursion limit (EL) of 1 f/cc
for a 30 minute sampling time as a result of the February
1988 ruling.

1989

July

EPA issued its final rule of ths Toxic Substances Control
Act. At staged intervals, it banned the manufacture,
importation, processing and commercial distribution of
asbestos. Asbestos will be phased out by 1997. They also
issued the final ruling banning asbestos in automobile
brakes and asbestos-cement pipe in a phased sequence.

December

OSHA removed it’s. ban on spraying asbestos-containing
materials and changed the regulatory text on when
construction employees must resume periodic medical
monitoring. .

1990

February ‘

OSHA issued the final ruling on the Time Weighted Average
Permissible Exposure Limit of 0.2 f/cc.

August

EPA’s Stage 1 ban for manufacture, import, and processing
of asbestos on flooring felt, roofing felt, pipeline wrap,

asbestos/cement (A/C) flat sheet, A/C corrugated sheet, -

‘vinyl/asbestos floor tile, and asbestos clothingh;ggggiﬁ

effect [Ref 1l1].
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“IV. ECONOMIC ANALYSIS OF MORE STRINGENT  STANDARDS

- A. BACKGROUND

Asbestos is an invisible, odorless carcinogen that the
general public may not be aware'they are breathing. People
unknowingly exposed can’t protect themselves. Fibers released
into the atmosphere can travel extended distances and remain
airborne for long periods of time. If the fibers settle out of
the air, even the slightest movement: could launch them
airborne again. For these reasons, the gOVurnmentvhas set
standards to protect people in the work place, through the
dccupational Safety and Health Administration (OSHA). To
protect the public and the environment, the Environmental
Protection‘Agnncy (EPA) uses the pnwer of the Clean Air-Act’tov
set Permissible Ekposure Level standards.
' The government has made aignificantly' more stringent
airborne asbestos standards on five different occasionn.

e May 1971: The first numerical standard of 12 f/cc was
enacted.

. Docomber 1971 An emergency standard of 5 f/cc was se..

¢ June 1972 The standard was made even more. stringent at 2
f/cc. Labor unions petitioned the government | for more
'stringent standards. However, the Court of| Appeals’
decision in November, 1983 rescinded the |Emergency
Temporary Standard of 0.5 £/cc. ‘
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e August 1989: The EPA issued a final ruling to ban the
manufacture, importation, processing and commercial
distribution of any asbestos-related product. The ban is
to be completed in phases ending in 1997.

¢ February 1990: OSHAX made its final ruling lowering the
standard to 0.2 f/cc. _

Since charige was not voluntary, there are imposed costs in

séttihg more stringent standards. In chapter one, several

queétions were asked about why the standards were sét( and if

society has received greater benefits than the costs if they

have incurred. "Government intervention in a Pareto Efficient
economy arises from concern that the individual may not act in
his own best interest." [Ref‘12, P. 80]:8tiglitz défines a
Pareto Improvement as "changes that make some better off
without making anyone worse off." [Ref 12: p. 93] This chapter
attempﬁs t§ evaluate if the governments’ stricter standards
are § potengigl‘rareto Improvement;'uore strihgent standards

do not make asbestos firms better off because they strengthen

.the position of individuals suing them for damages. The

attempt is to see if the vinnetslwon more than the losers have

lost.

B. MODEL

A stricter standard makes the asbestos worker better off

if it lowers the amount of fibers below a threshold.that has

a minimal risk of causing cancer. With new standards though,

is the public worse off by paying more than it should for
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abatement? Recommendations by the National Institute of
Occupational Safety and Health (NIOSH) to the Occupational
Safety and Health Administration (OSHA) and the Environmental
Protection Agency (EPA) should identify the reasoning for
;etting more stringent standards. |

Figure 4 is ; generic model of the costs imposed'versus
the level of exposure for a given set of regulations. In this

model, costs ' imposed

upon society include

premature deaths of the.

work force and their

families from breathing

maxginal
o
asbestos, suffering
caused by painful ; - )

breathing, and medical
costs to care for the

elderly and indigent

because of inhalation
-of asbestos fibers. AaAs
the level of exposure |

increases, the risk of

lung cancer, ‘ -
Co : . Costs of Asbestos

mesothelioma, and Figure 4

asbestosis also greatly increase and cause ﬁhe curve to slope

upward.
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Abatement costs include protection of workers and 3

inhabitants, and possibly the loss in welfare due to the
substitution of inferior products for asbestos-containing
products. To reduce the level of exposure requires some type
of controls. The ‘air must be filtered, the asbestos ﬁust be
encapsulated or treated, or even be reﬁoved. Each increment
that lowers exposure costs greéter amounts of money.
Therefore, fhe curve is downwzrd sloping as the standards
become more relaxed. |

The area on the left of thé graph (Point 1), suggests

very high abatement costs but low imposed costs at a low level

o; exposure. On the far ;ight (Point 3), a hiéh exposure level
shows high imposed chts because of excessively rel#xed
standards and low abatement costs. The lowest cost to sociegy
is the intersection of the two curves - where the marginal

imposed costs Jjust équal the marginal abatement costs.

‘The first step in using the model is attempting to

identify where we lie on the graph. Ideally, if we locate oﬁr

present position, intelligent policy decisions can be made to

impose tho_least‘costa upon society. The government can enact.

policy decisions that move us toward the inﬁoraoction bf the
two curQoa. |

:_ Because of the roceﬁtly enacted very stringent sﬁindards,
the ﬁabeutoa-using industries have had to incur high abatement

costs. Material costs include equipment such as 'High

Efficiency Particulate Air (HE?A) vacuums, negatively '
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pressurized plastic enclosure areas, portable exhaust
ventilation systems, portable showers, wétting agents, and
personaltl protective equipment such as "bunny suits™ and
.respirators. Labor costs incurred include reduced productivity
from extra precautions that must be taken, delayé caused from
identification and testing, and additional paperwork. Overhead
is increased through higher liability insurance premiums and
bonding rates. These costs, aiong with the costs of proper
disposal, are passed on to the publi‘c. through hligh‘er priced
buildings, longer constructioxiv time frames and increased

demolition and alteration costs.

C. Setting a Threshold

br. Irving J. Solikéff, Head ofl anitomne:.xtal Medicine at
the Mount Sinai School of Mediciane is. considered to be the
premier researcher in industrial exposure to asbestos. He v}as
the first to publish evidence that linked asbestos exposure to
possible death in 1964. In 1979, Dr. Selikoff brought together
an inﬁemational panel of profaspionala " that tried  to
determine "Based on Avail;ble ' D‘ata, .Can We Project an
Acceptable Standard for Industrial use of Asbestos?” [Ref 13]

The panel included Dr. K. Robock, a physicist from Go’r:mahy
vo:ki;xg foi: th;_ Asbestos Institute for Qcéupaticnal and
Environmental Hygiene, Dr Paul Kotin, a pathologist £rom
Jovhna-Manville' Health, Safety, and Envirénmental Departuent,

Dr. Anders Englund, a clini’cian from Sweden working for the
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Foundation for Industrial Safety and Health in the
Construction Industry, and Mr. Sheldon Samuels of the
Industrial Union Department of the AFL-CIO in Washington, DC.
Responses from the‘ panel as to whether we can project an
acceptable standard on industrial use of asbestos included
"Absolutely, Yes, Probably, and No" as explained below. [Ref
13}

Dr. Robock’s response was "absolutely’. He believed that
only excessive cancer risks were observed in groups of
‘insulation workers who aiao smoked. He'presente'd logarithmic
tables showing the same group was the only one with a risk of |

mesothelioma. When . animals were injected with asbestos

" f£ibers, the threshold for "tumor induction to occur”™ was about

100 million fibers per animal, suggesting a threshold exists.
He concluded the threshold level in humans should be betweah.
2 -5 £/cc. [Ref 13: pp. 205-210] |

Or. Kotin’s response was "yes”. He also found it difficult
to define what an aécoptablo standard might bo.l He thcught

"acceptable” was highly personal, and said "what is an

accsptable risk to Evil Knievel is not an accoptabie risk to

me." He went on to state ' |
"Rejection of threshold levels on the basis of models or
projections by persons unaware or only partially aware of
mechznisms of carcinogenesis represents an unwarranted
conclusion in a highly complex area still ' debated by
experts in the field."

He argued his point ‘during hearings held by OSHA when they

conaidbrcd lowering the standards. [Ref 13: pp. 211-214]
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Mr. Samuels responded with "Perhaps”. He felt the
'at?ndards are forcing the technology to come up with ways to
reduce the thresholds to an acceptable level. The ievels of
the standards have been limited because of the technology
currently available. [Ref 13: pp. 215-218] '

The "No" response came from Dr. Englund who cited an’
internationQI Agency for Research on Cancer uondgraph from
1977. The monograph concluded

*it is not poaaible‘to assess whether there is a level of

exposure in humans below which an increased risk of cancer

would occur."
He went on fo state that there are too many upcertainties
involved to determine an acceptable threshold. [Ref 13: pp.
219-221] These uncertainties are one of the reasons four
different answers were received from the four iambers of the
panel. sinco.{ll studies recorded thus far hswglunknown.or
sketchy exposure concentration levels, the results of the more
stringent standards may not be known for some time.

In 1976, NIOSH concluded that there is no "safe” level of
exposure oOr threshold baaed on the atudies available at tha
time (the first standard of 12 £/cc was made just tive years
earlier and with a 15-40 year latency period it is doubtful if'
any data existed!). They uaod the lack of ovidanco and felt
the '.tandard should bo aot at the loveat level detectable by
available analytical techniques.” [Ref 14: p. 93]

In 1990, when OSHA made its final ruling on the 0.2 f/cc

level, they stated
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"The Permissible Exposure Levels were chosen based on the
technological limitations of engineering and work practzce
controls, and the limitations of the ava:.lable monitoring
technology.” [Ref 5: p. 3727])

According to the Ianternational Labor Organization,
 extensive information has been collected about miners in
Quebec, asbestos cement workers in the Unitcd States, and
textile workers in the United Kingdom to determine hygiene
standards. |

" A cautious conclusion from the North Anierican Studies is
that at about 1.7 f/cc there might be a threshold or that
the risk of developing asbestosis might be as low as 1%.
In the textile plant in the United Kingdom, the conclusion
was the concentration such that ’possible’ asbestosis
occurs in no more than 1% of men after 40 years’ exposure
could be as high as 1.1 f/cc or may have to be as i>w as
€.3 f£/cc’.” [Ref 15: p. 190]

Epidemiological studies, however, seem to support this

' ' threshold hypothesis [Ref 15: p. 192].

D. Differing Threahold Levels

. There is a growing number of p:.ofessionila who hold the
general belief ‘that a _alafo threshold exists below which
asbestosis will not occur. Dr. Dmea is a professo: of
| econonica and law at the Univeraity of Toronto. 'In 1984, he
worked as the Diroctorl of Research for tho Ont‘grio Royal
. Commission on Asbestos (RCA). The RCA gtgdibd the same
abatement probim as Itho U.8. znvig‘onmontal Protict_ioq Agency
had. in 1583,' but concluded the risks from‘.chrysotile are much
lower than that from crocidolite and amosite. ‘

’ Becauae of the long. latency period, the number of life-
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years lostvis smaller than that for industrial accidents. This
causes much higher costs for disease prevention than for
accident control. Realizing the controversy invnlved, he also
felt discounting future health effects and costs were
appropriate. In his abatement research, Dr. Dewees COneidered
"only the willingness-to-pay of the worker to simplify the

analysis." When designing the model, he realized that the

. death of a worker impacts on others and the total willingness-

to-pay was underestimated. [Ref 16: p. 382]

"Since a person’s willingness to pay per unit of risk
reduction decreases with his wealth, he will be'willing to
spend relatively more: for initial than for ‘'subsequent
reductions in risk since his assets become depleted with
each successive purchase of a decrease in risk.”™
[Ref 17: p. 95]
The willingness to pay for a statistical life is much lower
than the villihgness to pay for an individual life. Last year
a small child fell into en-abandoned well and extrem= amounts
of labor, effort and resocurces were expended to release her.
The same amount of reeources have not been spent to cap all

remaining abandoned wells eince that incidernt, euggeeting we

are willing to pay much less for a statistical life than for
"an ihdividuel life.

Dr. Dewees aeeumed that a?erage worket exposure was 1
f/cc, one half the control limit at”the time. As expected? he
found the cost of reducing‘the mortality risks from asbestos
exposure increased as the standard became more stringent.

Table 1 lists the imposed costs of making the standard more
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stringent. In textile plants, it was felt existing technology
could reduce the standard from 0.5 f/cc to 0.2 f/cc without
- incurring additional costs. All costs use a 4% discount rate.
(Ref 16: p. 390]

‘"The Royal Commission on Asbestos recommerded a 1.0 £/cc
control 1limit for general chrysotile manufacturing
including friction products, and bhanned the use of
crocidolite and the use of asbestos in textile plants.”
[Ref 16: p. 391}

In the United States, however, the EPA promogulated rules for

TABLE I ,
L.~ "]
Cost of Reducing Mortality Risks From Asbestos Exposure

(1983 Canadian Dollars)

Control Asbestos Friction Textiles
Limit Cement ‘ Products
(f/cc) (Crocidolite) (Chrysotile)(Chrysotile)

D;scounted Marginal Cost per life saved ($000,000/life)

t

1.0 0.534 368 3.63
0.5 0.330 1,375 23.10
0.2 17.900 10,689 0.00
Ban - 12.800* 3,840* . 60.00
Discounted  Marginal Cost per life-year saved |
($000,000/1ife~year) : ‘ ‘
1.0 - ' 0.046 34.8 0.34
0.5 - . +,0.029 +130.0 2.19
0.2 1.570 -1,012.0 0.00
Ban . 1.130+ 364.0* 5.72

* Compared to 0.5 £/cc o 4
‘ I [
_ schools to have the asbestos idertified and caused panic among

teachers, parents and maintenance workers.




E. Value of a Life _

| Returning to the model of Figure 4, the results of the
Royal Commission onl Asbestosl model can’t tell us where we are
on the graph. They do recommend we move to the left Sy
lowering the level of exposure‘ from 2 f/cc to 1 £f/cc
(estimated to cost between $4-$4.1 billion in 1980 dollars).
[Ref 17: pp. 12-13] Since 1984, the 2 f/cc standard has been
lowered to 0.2‘ f/cc, indicating movement to ldwer levels of
exposure. With the recent EPA phased ban of all asbestos, we
may be moving farther yet to the left.

In 1982, Viscusi ‘foun‘d the cost pei‘ life saved ranged from

$6 to $100 million ‘for occupational health programs. Many
studies have been conducted from 1975 - 1989 comparing the
marginal willingness‘ to pay for reductions in risk. The
- empirical evidence suggests a range for the "value-per-
statistical-life" to be between $1.6 million and $8.5 million.
[Ref 18: p. 90] Some argue that the government could spend no
more than $100,000 to save a 1life from an automobile fatality.
If our tax dollars were used to reduce traffic accidents, we
miéht be able to save thousands of lives for the price we are
. paying to save one life through the more stringent gbatement
‘standards. | | |

F. Aasbestos Ramoval
When an inspection is conducted in a building and asbestos

is identified, should asbestos be removed' immediately or left
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in place? If it is removed, has the threat to the occupant’e
health increased or decreased? What is more cost effective? As .
Dewees states:

"Although asbestos has been a major cause of premature

mortality among the workers who installed the insulation

that concerns us today, current levels of exposure in

‘buildings are sufficiently low that there is no risk that

occupants will develop asbestosis."” [Ref 19: p. 286]
In this study, Dewees looked at the occupant’s risk of
developing mesothelioma as a function of exposure. He stated
most models are for a 10 year latency period but coefficients
developed in the model are taken from workers exposed to a
much higher concentration 1level of asbestos. Past study
results vary significantly. The unknown concentration levels
and the results’ variance both cause'unéertainty. [Ref 19: p.
286] According to the EPA,

"50% of all concentrations of airborne asbestos fibers in

school lie between 0.00003 and 0.003 f/cc. : [Ref 19:

P.287]

In another RCA study, an exposure rate of 0.001 f/cc was

‘used to represent an above-average concentration of exposure

for building occupante. Based on this exposure rate, Dewees

believes the risk is 1/50 of the risk of a highway fatality, -

”1/36'of the fisk of being exposed tbvsecond hand bmoke for 7
hours per week and 1/3 the risk of cancer from natural
radiation of the bricks in the building itself.
(Ref 19: p. 287]

He aréues the removai costs (in 1987) average between $4 -

$10 per square foot of surface material removed and $5 per.
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square foot of floor space for relocating occupants. If
removal is delayed unti} demolition, the costs to relocate
occupants is saved along with ad&ed precautions to protect
existing furnishings. If removal is delayed, precautions must
be t;ken to protect existing asbestos from damage, and
safeguard building workers. ﬁew technology may be developed in
the future that could reduce the cost of removal. If the risks
for leaving the asbestos in place are miniﬁal "we should
resist squandering our resoufdes on crash programs of asbestos
removal." [Ref 19: p. 287-288] -

The cost of‘asbestos abatement is increased from 15-40% of
the contract for a public contract because of the ;dded
paperwork. This provides "documentation™ to the administering
activities according to a survey conducted in the
Seattle/Tacoma area. ﬁﬁst contractdrs faelt the extra
pﬁp§rwork gequired was unnecessary; useless and needlessly

raised the abatement costs. [Ref 20: Appendix D]

G. EKffects otYSnoking

The latency period for diagnosis of asbestos related
diseases némlly occurs from 15 - 40 years after the onsei-; of
exrosure. Some synipfomq of aabeatos may not appcar for 30-40
yeaz"is‘ from the start of ‘empioyment.‘ [Ref 9: p. 11.4’] In 1959, .
. a group of 1,078,894 pboéle in 25 states were enrolled in a
long term study by the American Céncet Society. All

participants were over 30 years of age and were studied for
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effects caused by asbestos exposure and smoking. The sample

consisted of the four.groups listed in Table 2.

Asbestos workers who smoke significantly increase their
risk of death. Table 2 compares age-standardized lung cancer
death_ratés (per 100,000 manfyears).for cigarette smoking
and/or occupaﬁional exposure to asbestos dust compared with no
smoking and no occupational exposure to asbestos dust.

[Ref 21: p. 487]

- - The results indicated that those who-smoked'jerehlo times
more likely to die from lung cancer wheg compared to the
control group. Individuals exposed t§ asbestos were 5 times
more likely to die from lung cancer when éompared to' the
control’groupﬂlrhe highest risk category is the individual who

smoked and was exposed to asbestos.

TABLE II . |
L. ]

Lung Cancer Death Rates for Cigarette Smoking and
Asbestos Exposure , o

Group Exposed to Smoker Mortality
Asbestos " Ratio * |
. . " . N1 .
| Control No ' No 1.00
Asbestos Worker : Yes .No 5.17
Control -No Yes -10.85

Asbestos Worker Yes .~ Yes 53.24

* Rate per 100,000 man-years stancardized for age on the

distribution of the man-years of all the asbestos

workers. [Ref 21: p. 487]
.. .. ]}
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Anothei study was conducted by J. C. McDonald in 1980. The
International Agency for Research on Cancer published his
report titled "Asbestos-Related Diseaées: An Epidemiological
Review." His research found that smokers exposed to slight
amounts of asbestos were 11.8 times mbré likely to develop
lung cancer when compared to non~-smokers expcéed to thg same

amounts of asbestos. [Ref 15: p. 192]

B. Conclusion

When evaluating more stringént standards, past modéls use
death rates‘ of workers exposed to very high or unknown
copcentrations of airbbrhe asbesto;. Because test results vary
significantly, there is a gréat deal of uncertainty in their
merit. With a latency period of 15 ~ 40 ynars,'tha'effectsvof
our actions may not be known for some time. Although more
study is gertain;y needed, the caliber of the 2dditional study
needs resolution. Economics does not appuur to have played as
big a role in policy as did panic-aﬂd politics.-rhq standard
appears tovhéve been lowered based on available t«:hnology,
feasible work practicas,,ehgineering controlé and statistical
data on the number of lives that might be saved. Wﬁen
comparing other occupat:‘l.onal health programs td‘raquii-ing more |
Qtringent asbestos sta@dards,‘ reducing the perﬁisaible
exposure limit to 0.2 f/cc appeara.extremély eipensive. The
restrictive actions taken today could bevﬁore sevé:e than the

threat warrants.
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V. SUMMARY AND CONCLUSIONS

A. Summary

Asbestos is a naturally occurring mineral fiber that has

been used for thousands of years in thousands of applications.

Its low cost, coupled with its unique physical properties make

it extremely difficult to replace. Asbestos will be éround for
mahy'years after the ﬁPA’s ban takes effect. |
There are no clear guidelines when dealing with asbestos.

Each month numerous studies are published. Many have

conflicting results about the health effects caused by'

asbestos. Most etpeita tend to agree on the following points'

however:

1. "Prolonged occupational exposure to., heavy
concentrations of asbestos dust, in the absence of
personal protective devices, can measurably increase the
chances of a person contracting a type of pneumoconiosis
called asbestosis.. "Exposure to asbestos may increase the
chances of contracting the very rare type of cancer called
mesothelioma.. "Asbestos . workers exposed to heavy
concentrations of dust without respiratory protection, and
who are also heavy smokers, have increased chances for
contracting lung cancer."” [Ref 2: p. 9]

~ The Occupationalv Safety ‘and Healih Administration
standards attempt to protect the worker, while the general

public is prdtected through standards set by the‘EPA. Action

by the government over the past 20 years has provided a much

" safer work environment.
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B. Problems Noted

1. Misinformation and Panic

There is a great deal of ignoranée,.fear and panic when '
anyone mentions the word asbestos. Conflicting medical
evidence, numerous la#suits, a court system OVerioaded with
- litigation, and sensationalism by the media help spread the
féar. | |

In March 1985, 25,000 lawsuits against 30 asbestos
manufacturer’s were heard in San Francisco’s ﬁoﬁfse Auditorium
[Ref 8: p. 74]. In April 1991, 9032 lawsuits are being
consolidated in Baltimore’ 8 Circuit Court because of the
extremeé backlog. The large number of cases are a dilemma the
csurts.face, and consolidationvseems to provide the only
relief in clear their dockets. An estimated 90,0b0 lawsuits
are still pending in the courts. Because of these delays, some
plainﬁif:. die before getting to court since th§ average life
span after diagnosis is abouf two years. |

In a 1986 interview, Tom Stephena; the President and Chief
' Executive at Manville Corporation though; the gové:nmeﬁt took
;oollongvin setting the staqdardaL,He,felt the knowle&gefbf.
harmful effects vas'reportod in 1964. At the time of theg'
interﬁiew; Munville was paying pgpfoximatély $75 million per
year to .the trust funds they had set up for litigation
compensation. He went on to state "iﬁ doesn’t seem qhite right -

that a hefty portion of the compensation'is going to end up in.
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the pockets of lawyers." [Ref 22: p. 65] The only ones not
hurt in this quagmire appear to be the law&ers. There is a
movement forming that attempts to limit the lawyers portion to
a maximum of 30% of the settlement.

2, Stenda:ds Too St:;ngent?

a. Technology Features and Sho:tcon;ngs

The permissible exposure level standards were limited by
sampling and testing technologf available at the time. OSHA.
based the 0.2 f/cc on technical feasibility, givep' work
practices, and engineering controls. OSHA argued that at a
stendard_of 10 £/cc there would be 165 excess deaths per 1,000
subjects. At 1 f/cc the numbee wes‘expected to fall to 64
deaths per 1,000 subﬁects; [Ref lﬁ p. 66] NIOSH agreed the
standard was lowered based on eueilsble technology of
analytical techniques. [Ref 14: p. 93] Using the mandatory
OQHA Reference Method, pbsitive identification of asbestos
fibers cannot be distinguished from other fibers in the
sample. | ,

" b. A Possible !h:.shold lxists

As discussed in the previous chapter, a threshold level
may exist thet does not pose a danger to humens.,The possible
slternstives range from 1.5 - 5 f/cc, but all studies recorded
thus far have unknown or sketchy concentrstion exposure
levels. The results of the more stringent standards may not be

known for 15 - 40 years.
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3. .Riska from Smoking

There is a general consensus that smoking combined with
asbestos inhalation significantly increases the risk ofllung
cancer. Several studies have linked the increased risk created
when smokérs are exposed to asbestos. [Ref 15: pp. 191-192]
One of the ways the Johns-Manville Corpbration reduced the
riék of cancer, was not allowing smokers to be employed in
thei; asbestos plants. [Ref 17: ﬁ. 133]

4. 1Is Society Paying Too Much?

The costs for abatement appear excessively high. Based on
fhe economic analyaié presented in the previous chapter, our
society could allocate funds more effectively on other
programs that save many more life-years for the same amount of
fun&a.

a. Death Rates Compared to Lung Cancer

There is an information gap in the actual death rate
caused by the effects of asbestos. An article published in
1986 implied the EPA estimated asbestos related deaths at
8,000 - 10,600 per foa: because of prcducts in'uso today.
[Ref 23: p.28] |

Data from the Vital Sﬁatistica of the United States,
Volume IX, Part A, list only 882 deaths from asbestos from
1968 through 1982, Durin§ that same period of time, there were

1,256,111vdeatha listed from lung cancer. [Ref 3: p. 134]
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. In another study of a 15 year period (196l0-1975), there
wefe 668 caées of me#othelioma identified in all of Canada and
the Unitedvsbt'a'tes. In the United States alone, in one year,
there were 50,481 deaths caused by lung cancer suggesting a

very low rate of mesothelioma. [Ref 15: p. 197]

It’s ironic that death from asbestos comprises only a

small fraction of the total lung cancer deaths recorded each
year, but our country subsidizes farmers to grow tobacco even
though - sméking could be the largest single cause of lung

cancar.

c. céﬁclmiono
Direct studies need to be conducted with different cohorts
that link accurate asbestos exposure levels to death rates.

. The first more stringent standard was adopted in 1971. Results

of this change should begin to surface during the latency

period from 1966 to 2011.

Because data was not _ avail#l?le that. ‘proved a "safe"
tllxreah'c')ldl level exists, the action of the government may have
been too severe. While we do have 'a much’ safer ‘work
o on;rird;\mcnt éhu; 'qxistod 30 'yoars‘ ‘aéo,' 3 Ifocl our nation has

paid too high a price for this haste.
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